Objective: to analyze sustainable actions from an environmental point of view in the medication process, from the reception of the prescription of the pharmacy to waste discard by nursing. Method: study before and after performed through Lean Six Sigma methodology. The sample consisted of the amount and type of waste resulting from the pharmacy and nursing services of a medical-surgical clinical unit. Results: after the intervention was obtained at the pharmacy a reduction of 74.8% of chemical, infectious and sharps waste, an increase of 33.3% of common recyclable and 20% of common non-recyclable. In nursing, there was a reduction of 22.5% of chemical, infectious and sharps waste, an increase of 22.9% of common recyclable and an increase of 20% of common non-recyclable. Conclusion: the practice of sustainable actions in the hospital is possible, contributing to the optimization of resources and waste production with benefi ts to the institution, environment, and health.
INTRODUCTION
The theme of environmental sustainability, permeated by great concern with the scarcity of natural resources and the quality of life of all living beings, has been widely discussed nowadays by the scientific community. Presently, there is a worldwide movement in the research development aimed at reducing the environmental impact caused by human action. However, it is noted that these research are more related to other areas of knowledge, pointing up the need for more studies in health area (1) (2) .
Health services, especially hospitals, have several negative environmental effects that threaten health and human well-being (3) . In addition to the high resources consumption, one of the biggest problems related to this issue refers to waste. According to the National Survey of Basic Sanitation, not all Brazilian municipalities have specific collection services for the waste of health services. Its final destination, in the municipalities that collect and/or receive such waste, 61.1% have the waste in sewers or landfills, together with other waste, while only 24.1% of organizations informed having such waste in specific landfills for special waste (4) . Evidence also shows that climate changes and variations affect population health results (5) (6) . Climate changes can have harmful effects on human health, threatening thus, the mission and services of hospitals (3) .
One of the main assistance activities of a hospital is the medication process, which consists of various steps, such as prescription, revision, and validation of the prescription, dispensation, preparation, administration and monitoring of the patient to monitor the action or reaction of the medicine. All of these steps are directly interconnected and depend on professionals from different areas of knowledge (doctors, nurses, and pharmacists) (7) .
However, health professionals still have not been involved with this cause. Data research shows that workers are unaware the impacts that their improper actions cause at population level, reflecting increased costs and environmental damage (8) . Another study shows that despite high percentages of staff have declared their intention to conserve properly, reuse and discard the materials, the actions were different from the desired behavior (9) .
This study aimed to analyze the sustainable actions from an environmental point of view before and after interventions implemented in the medication process, from prescription receipt by the pharmacy to waste discard performed by nurses. For this, it was used the Lean Six Sigma methodology that provided theoretical and practical subsidies for the direction of the study.
The Lean system, whose origins date back to the Toyota Production System, seeks to eliminate waste, that is to exclude what has no value to the customer and print speed and efficiency to the company (10) . The Seis Sigma, developed by Motorola to improve the quality of industrial production in 1980, demonstrates the degree in which any process deviates from the target, that is, the process's ability to generate products within preset specifications (11) . These two methodologies have been implemented in an integrated way under the name Lean Six Sigma, for companies looking for better results regarding productivity and quality of their products or services (12) . The successful application of Lean Six Sigma has also been reported in health area as a method by which hospitals can improve their processes (13) (14) .
However, investigations in this area are justified by the need of research developing, leading practice sustainable actions from an environmental point of view in health services (1) (2) , contributing thus to the environment and consequently the health of current and future generations.
METHOD
Before and after study, developed in a large hospital, with 446 beds, located in São Paulo, Brazil. The study, performed between February and September 2010, involved the central pharmacy service and nursing service of a unit of a medicalsurgical clinic.
As part of the use of Lean Six Sigma methodology was composed an interdisciplinary team of six professionals from the areas of nursing, pharmacy and environmental management, who participated in all stages of application of the project: definition, measurement, analysis, implementation of improvements and control process.
The independent variable involved strategies for improvement related to the practice of sustainable actions in the medication process relating to resource use and waste management. The dependent variable involved the practice of sustainable actions from an environmental point of view in the medication process. The measurement of the shares considered sustainable was through outcome: kg/type of waste/ patient. For this, the sample consisted of the amount and type of medical waste generated in the analyzed units.
As a research tool, an institutional spreadsheet waste collection filled by the cleaning service was used, where was daily recorded the amount of waste generated in pharmacy and the medical-surgical clinical unit as classification: potentially infectious, chemical, common recyclable (paper, plastic, metal, and glass), common non-recyclable and sharps. In this spreadsheet, the potentially infectious, chemical and sharps waste were registered together.
The data referring to the phases before and after the implementation of process improvements were measured, corresponding to waste collected whitin 28 days of February 2010 and 30 days in August 2010.
For the analysis of the medication process, quality tools were used, as: Process Mapping with the identification of problems, Brainstorming, 5 Why's, Impact Effort Matrix and Effect Cause Matrix.
The identification of problems related to the promotion of environmental sustainability was performed in the preintervention phase, through the use of tools: Process Mapping, "Brainstorming" and "5 Why's"; each team member can express their knowledge and opinions about the possible root-causes of the problems. As the Lean Six Sigma methodology demand specific goals and deadlines for its conclusion, it was necessary to prioritize the problems to be solved with the use of tools "Cause Effect Matrix" and "Effort Impact Matrix." Through the first tool, the impact of each problem on the outcome result was analyzed, that is, how much the problem impacted on the amount of waste generated by the service and in the second, the project team evaluated which problems had greater effect on the outcome with less effort related to the implementation of changes, data collection and time for analysis. From this, an action plan was elaborated with the description of the improvements to be implemented based on the root-causes, as the description of those responsible for executing them and deadlines for the conclusion.
After the interventions of the study, the statistical analysis of categorical variables by absolute frequency (N) and relative (%) data was performed.
RESULTS

Process Analysis
Through detailed mapping of the medication process, from prescription receiving by pharmacy service to the discard of waste performed by the nursing staff of the medical-surgical unit, it was identified 16 issues related to the practice of sustainable actions (Figure 1 ).
In general, the identified problems were related to the irrational use of resources such as labels, paper, packaging and medications, many medications returned and discarded at the pharmacy and incorrect discard of waste.
The main identified problems in order of priority, their root-causes, survey through the use of tools "Brainstorming" and "5 Why 's", as well as their respective improvement actions are presented in Box 1.
To transcribe prescription
To receive prescription 
Outcome Analysis
In pharmacy service, the quantification of residues before the implementation of the improvements was 0.08 kg/patient/ day for chemical, infectious and sharps waste; 0.21 kg/patient/ day for common recyclable waste and 0.20 kg/patient/day for common not recyclable waste. With the implementation of the improvements, the indicators were: 0.02 kg/patient/day for chemical, infectious and sharps waste; 0.28 kg/patient/day for common recyclable waste and 0.24 kg/patient/day for common not recyclable waste. In total, there were in the pharmacy a reduction of 74.8% of chemical, infectious and sharps waste, an increase of 33.3% in common recyclable waste and an increase of 20% of the common not recyclable waste. At the nursing service, the first analysis showed a total of 1.16 kg/patient/day for chemical, infectious and sharps waste; 1.22 kg/ patient/day for common recyclable waste and 1.46 kg/patient/day for common not recyclable waste. After the implementation of the improvements, chemical, infectious and sharps waste were 0.9 kg/patient/day, common recyclable waste 1.5 kg/patient/day and common non-recyclable waste were 1.75 kg/patient/day. In total, there were in the medical-surgical clinical unit a reduction of 22.5% of chemical, infectious and sharps waste; an increase of 22.9% in common recyclable waste; and an increase of 20% of the common not recyclable waste. Comparisons of indicators before and after the improvements implemented in the pharmacy and nursing services are represented through Figures 2 and 3. pharmacy. Another action involved the discard of these returned medications until the pharmacy services and information technology seeks ways to control the time between the egress and the return of medications. It is agreed that, when to exist the opportunity for strategies of knowledge gaining about environmental problems or to minimize its impact, people have higher subsidies to reflect on their behavior, motivating them to build responsible actions for the environment (8) .
Incorrect discard of waste observed in the study is a serious problem in Brazil and worldwide. Incorrect discard of infectious, chemical and sharps waste from health services represent contamination risks to workers and the community. It gets worse when it comes to medications that are considered dangerous chemical waste because of its active ingredient. Studies have detected the presence of drugs and sub-products in surface water, groundwater, drinking water and even inland subjected to the application of sewage mud, becoming important pollutants (19) .
The lack of specific container for dangerous chemicals in the institution, by the requirements of the legislation in force in the country, raised difficulties all other management steps of this wastes, such as segregation, packaging, identification, transportation, storage, collection, and treatment (20) (21) (22) . Among medications residues considered dangerous under Brazilian law, can be cited: hormonal products; antimicrobials; cytostatics; antineoplastic; immunosuppressants; digitalis; immunomodulatory and antiretrovirals. When discarded improperly, they can be directly sent to the sanitary landfill, exposing urban sanitation workers and recyclers to direct contact with toxic agents, and facilitates environmental contamination. In other cases, dangerous chemical medications, when segregated as infectious and sent to heat treatment, besides not contributing to the reduction of chemical risk, promotes the liberation of toxic gasses and vapors (22) . So it was chosen to, as soon as, to identify provisionally containers for dangerous chemical waste until a suitable legislation container were subjected to testing, approved and ratified by the hospital.
On the other hand, something that is still observed in some hospitals is the paradigm that all waste from areas related to care is infectious or chemical, when in fact, there is much waste that can be discarded as ordinary waste or be reused and recycled for not presenting a risk to the environment and human health. Examples contained in this study are related to the pharmacy handling sector and the nursing service in the medical-surgical clinical unit, where large amount of paper and plastic that had no contact with the patient was discarded as infectious waste, generating higher costs to institution and impact on the environment due to the specific treatment it must be submitted. Aiming to waste properly discard, reducing the infectious waste, the containers were reviewed in these areas, providing locals for discard of common non-recyclable and recyclable waste, as well as educate and train employees.
In general, the problems of environmental sustainability identified in the medication administration process and the implemented improvement actions refer to the principles of the 3 R's (reduce, recycle and reuse) of the sustainable management of solid waste. Contained in 21 Agenda (global plan of action for achieving sustainable development) of the United
DISCUSSION
Although the improvements implemented can be considered as simple for its applicability and resolution, they had positive effects on outcome results.
The difference of the results, which occurred mainly in the pharmacy service, is due to the fact that the analyzed nursing service of the medical-surgical clinical unit, had participated in another project related to segregation and discard of waste, indicating that changes in attitudes and behaviors have great importance in environmental sustainability in organizations, including health (2) .
The problems identified in the practice of sustainable actions in the medication process as an irrational use of labels, paper, packaging, and medications confirm there are materials resources wastes in hospitals. This corroborates other research where the materials are the most cited as a source of waste, the main item medications, followed by paper used in printed (15) (16) .
The fight against waste beyond to contribute reducing the generation of waste also contributes to the reduction of institutions of material costs. To actively participate in sustainable development, such as reducing resources, can obtain direct economic benefits because such changes translate into cost savings for the hospital management, which can be used to improve the provided services (3) .
In this study, the actions included not only the awareness and training of employees, but also corrections related to technology information and reduction in the excess of packaging involving medications. Before the implementation of the improvements, was often professionals put in action the incorrect printer to send the prescription to the patient to the pharmacy, thus being printed in another unit. This problem occasioned not only waste of paper, since it was necessary to reprint the prescription in the pharmacy, but also involved rework and delayed the liberation of medications. Also, configuration errors generated waste of blank paper and unused at the end of each prescription. Conserning packaging, the justification of separate and organize medications, there was a plastic exaggeration involving each drug, even if it were only related to one pill.
As for medications, as in the research institution, the majority is prepared in a central pharmacy inside the chapel of laminar flow and dismissed for the nursing service in unit doses; the returned medicines were discarded and not reused. Although the unit dose for distribution system presents greater advantages than other traditional systems -among them, the reduction of medication loss -it is observed that there is still much medication discard in the hospital area (17) (18) . In this case, the root-cause analysis identified that the lack of control of the time between the exit and the return of the medicament to the pharmacy committed the guarantee of the medicament stability, having to be despised.
As it involved a wider improvement process, which could not be completed within the stipulated period for this project, following the Lean Six Sigma methodology, it was opted at first to act in the awareness and training of employees, in order to inform the changes in patients prescriptions as quickly as possible, avoiding the dispensation of medications by the Nations (23) . The principles of the 3 R's following a hierarchy, to understand that causes less impact to avoid the generation of waste than recycling the materials after discard. So while the issue of medical waste management is extremely important, the environmental management of health services should involve and give priority also to other concrete actions of sustainable practices aimed at reducing waste generation and increasing the reuse of resources.
This study has some limitations. It is restricted to a geographical area and performed in a hospital engaged in issues related to environmental sustainability. As a reminder to health institutions, although it may serve as a reference, each institution should map and analyze their medication processes to identify opportunities for improvement. This study points to a direction in the search for best practices in the hospital, involving sustainable activities from an environmental point of view, with quality and safety in Nursing. There is still the need for more studies on the practice of sustainable actions developed by the Nursing team and the development of studies to evaluate the efficiency and effectiveness of interventions that contribute to the environmental sustainability of health services.
CONCLUSION
The significant results achieved in this study, from interventions in the medication process, allowed to conclude that the development of sustainable actions in the hospital is possible, thus contributing to the reduction of resources and the volume of generated waste, with benefits to the environment and human health and can also generate savings for the institution. For this, it is necessary to review and analyze the processes also from the point of view of environmental sustainability. The Lean Six Sigma methodology has proven to be an efficient method of management and process improvements, including in the matters related to this subject.
Nurses have an important role, as a disseminator of sustainable practices for their team, promoting the development of actions to reduce the impact on the environment in all nursing activities.
